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@ EASILY OPENABLE SEALED CONTAINER. 

@ A container in whfch a portion thereof at which a plurality of 
container elements are opposed to each other Is heatsealed. 
Out of the sealed portions, at least an opening starting portion 
has a laminated structure of a plurality of container elements (1» 
3: 2*. 2'), and an intermediate member (4) Inserted there- 
between. The intermediate member (4) and one of the container 
elements (1, 3; 2'. 2') are tightly sealed, while the intermediate 
member (4) and the other of the container elements (1, 3; 2\ 2') 
are sealed so that they can be peeled of easily. The inner edge 
T" (9) of an easily peelable sealed portion (8) as positioned closer 
^ to the center of the container than the inner edge (10) of a tightly 
sealed portion (7). In an opening starting position, the outer 
M edge (12) of the easily peelable sealed portion (8) is positioned 
\1 closer to the center of the container than the outer edge (13) of 
W the tightly sealed portion (7). In this easily openable sealed con- 
O tainer, the part to which the peeling force exerted from the cen- 
ter of the container to the sealed portion is concentrated is the 
W tightly sealed portion (7) having a high peeling strength. There- 
^ fore, this part can withstand an increased inner pressure of the 
P) container occurring due to the retort sterilization. Since the part 
to which the peeling force exerted from the outer side of the 
O container to the sealed portion is concentrated is the easily 
peelable sealed portion (8). the container can be opened easily 
^ by hand. 
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SPECIFICATION 

Title of the Invention 

EASILY OPENABLE SEALED CONTAINER 

5 Field of Technology 

This invention relates to an easily openable 
container. More specifically, it relates to an easily 
openable container of which peel strength in a direction 
from its central side is high enough to withstand an 

10 increase of the internal pressure by sterilization such 
as retorting or boiling or falling Impact and which can 
be exactly and stably opened by hand from its outside. 
Technological Background 

Heretofore, heat-sealed packaging materials 

15 have been widely used in many fields Including food 

packaging, and in particular, those which can be peeled 
at the heat-seal interface have been widely used as 
easily openable or peelable heat-sealed closures* 
In a peelable container, sealing 

20 characteristics and opening characteristics are in a 
contradictory relation, and when the sealing 
characteristics are such as to withstand the Increasing 
of the internal pressure at the time of retorting 
sterilization, its opening characteristics will be 

25 impaired. For example, in Japan, heat-sealed packages 
containing retorted goods should have a seal strength at 
the heat-sealed part of at least 2.3 kg/15 mm width. 
When the seal strength between a container body and a 
closure reaches this value, it is difficult to perform 

30 hand peeling on the heat-sealed interface between the 
two. 

As a solution to this problem, Plastics, Vol. 
38, No., 5, page 65 (1987) already proposed a heat- 
sealed container in which a heat-sealable inner surface 
35 material layer is provided throughout its entire inner 
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surface, the inner material layer and a layer located 
Inwardly thereof are sealed for easy peelings the inner 
material layer and a closure are sealed tightly, and a 
score for cutting of the inner surface layer is provided 
5 at a site more toward the center than the heat seal 
portion whereby opening from outside is rendered easy 
while the heat seal strength outwardly from the center 
is maintained at 2,3 kg/15 mm or higher. 

The above-mentioned easily openable heat- 
10 sealed container is very significant in that easy 

openability is imparted to the package while the seal 
strength is maintained at 2.3 kg/15 mm or higher. But 
the structure or production of the container is limited 
because, for example, the container must be subjected to 
15 score formation. Furthermore, to form a score inwardly 
of its heat sealing peripheral portion, the material of 
which the container is made is restricted. For example, 
a laminated container including an interlayer of a 
metallic foil such as a steel foil becomes useless 
20 because of rust formation at the score portion. 

Moreover, to provide the score, the area of the flange 
portion of the container naturally becomes large; 
consequently, the amount of the container material used 
and the bulk of the package increase and the appearance 
25 characteristics of the container become undesirable. 

Generally, it is never the case with easily 
openable heat-sealed containers that they can be easily 
opened if simply an easily peelable seal is provided in 
the heat-sealed portion. To start opening easily, it is 
30 necessary to design the container such that stresses 
will be concentrated on an opening start part of the 
easily peelable seal portion. 
Objects of the Invention 

It is an object of this invention therefore to 
35 provide an easily openable sealed container of which 
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Strength of peeling or breakage from its central side is 
high enough (for example, at least 2.3 kg/15 mm width) 
to withstand falling impact or the increasing of the 
inside pressure by retorting, etc.; of which strength of 
5 peeling from its outside Is maintained at aii easily 
openable heat seal strength; and in which at the start 
of opening, stresses are concentrated on its easily 
peelable seal portion to permit accurate and stable 
opening by hand. 

10 Another object of this invention is to provide 

an easily openable sealed container in which the 
aforesaid anisotropy of peel strength is achieved 
without forming a score on the container or its closure. 
Structure of the Invention 

15 According to a first embodiment of the 

invention, there is provided a container composed of a 
plurality of container materials the opposing parts of 
which are sealed by heat sealing, wherein 

at least an opening start part of the sealed 

20 portion is of a laminated structure consisting of the 
plurality of container materials and an Intermediate 
material inserted therebetween, 

the Intermediate material and one of the 
container materials are tightly sealed, 

25 the intermediate material and another of the 

container materials are sealed easily peelably, 

the inside end edge of the easily peelable 
seal portion is positioned more toward the center of the 
container than the inside end edge of the tight seal 

30 portion, and 

at an opening start position, the outside end 
edge of the easily peelable seal portion is positioned 
more toward the center of the container than the outside 
end edge of the tight seal portion. 

35 According to a second embodiment of the 
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invention, there is provided an easily openable sealed 
container composed of a cup-shaped container body having 
a heat sealing flange and a closure which are sealed by 
heat sealing, wherein 
5 at least an opening start part of the sealed 

portion has an intermediate material inserted so as to 
jut outwardly of a heat sealing flat portion of the 
flange , 

the intermediate material and the flange are 
10 sealed easily peelably, 

the intermediate material and the closure are 
tightly sealed, 

the inside end edge of the easily peelable 
seal portion is positioned more inwardly of the 
15 container than the inside end edge of the tight seal 
portion, and 

at an opening start position, the outside end 
edge of the tight seal portion is positioned more 
outwardly than the heat sealing flat portion of the 
20 flange . 

Brief Description of the Drawings 

Figures 1,4,5 and 10 are sectional views 
showing one example of the easily openable sealed 
container of this invention; 
25 Figures 2 and 6 are sectional views showing 

the state in which a peeling force acts on a sealed 
portion of the easily openable sealed container of the 
invention from its inside; 

Figures 3 and 7 are sectional views showing 
30 the state in which a peeling force acts on an opening 

start portion of the easily openable sealed container of 
the invention from its outside; 

Figures 8, 9 and 12 are sectional views of 
essential parts showing an example of application of an 
35 intermediate material; 
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Figure 11 gives sectional views for 
illustrating the positional relation between an easily 
peelable seal portion and a tight seal portion in the 
sealed containers of Example 7 and Comparative Examples 
5 1 and 2; and 

Figure 13 is a perspective view illustrating 
the state in which an intermediate material is applied 
only to an opening start part. 
Function 

10 In Figure 1 showing one example of a container 

in accordance with the first embodiment of the 
invention, the container is composed of a container body 
2 having a heat sealing flange 1 and a closure 3. An 
intermediate material k is provided between the flange 1 

15 and the closure 3, In the specific embodiment shown in 
Figure 1, a tight seal 7 is formed between the 
intermediate material 4 and the closure 3, whereas an 
easily peelable seal 8 is formed between the 
intermediate material 4 and the flange 1. 

20 The inside end edge 9 of the easily peelable 

seal portion 8 is positioned more toward the center of 
the container than the inside end edge 10 of the tight 
seal portion 7, and at an opening start part 11, the 
outside end edge 12 of the easily peelable seal portion 

25 8 is positioned more toward the center than the outside 
end edge 13 of the tight seal portion 7. 

In Figure 2 showing the state in which a 
peeling force acts on the sealed portion from inside, 
the inside end edge 14 of the intermediate material 4 is 

30 in intimate contact with the flange 1, and the inside 
end edge 9 of the easily peelable seal 8 is positioned 
more toward the center than the inside end edge 10 of 
the tight seal portion 7- Accordingly, the peeling or 
breaking force P from inside acts on the tight seal 

35 portion 7, and a high peel or break strength of, for 
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example, at least 2.3 kg/15 nun width can be obtained. 

On the other hand, in Figure 3 showing the 
state in which a peeling force from outside acts on the 
opening start part 11 of the sealed portion, when the end 
5 portion 15 of the closure 3 is held and pulled upwardly, 
the peeling force P* acts on the easily peelable seal 
portion 8 since the outside end edge 12 of the easily 
peelable seal portion 8 is positioned more toward the 
center than the outside end edge 13 of the tight seal 

10 portion 7. The peel strength becomes less than 2 kg/15 
mm, for example, and the closure can be easily peeled 
and opened by hand. 

In the heat seal structure shown in Figure 1, 
the intermediate material 4 is left on the closure after 

15 opening, and the flange portion 1 presents a clear 

appearance. However, as shown in Figure 4, the tight 
seal portion 7 and the easily peelable seal portion 8 
may be inverted so that the intermediate material 4 may 
be left on the cup side after opening. 

20 In Figure 5 showing an example of a container 

in accordance with the second embodiment of this 
invention, the container is composed of a container body 
2 having a heat sealing flange 1 and a closure 3* A 
seal by heat sealing is formed between the flange 1 and 

25 the closure 3. In this invention, the intermediate 

material 4 is provided in a specific positional relation 
at least at an opening start part of the sealed portion. 
Specifically, the flange 1 has a heat sealing flat 
portion 5, and the intermediate material 4 is provided 

30 so as to jut out from the peripheral edge 6 of the heat 
sealing flat portion 5- 

In the specific example shown in Figure 5» a 
tight seal 7 is formed between the intermediate material 
4 and the closure 3, whereas an easily peelable seal 8 

35 is formed between the intermediate material 4 and the 
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flat portion 5 of the flange. 

The inside end edge 9 of the easily peelable 
seal portion 8 is positioned more toward the inside of 
the container than the inside end edge 10 of the tight 
5 seal portion 7» and at the opening start part 11, the 
outside end edge 12 of the easily openable seal portion 
8 is positioned more toward the inside of the container 
than the outside end edge 13 of the tight seal portion 
7. 

10 In Figure 6 showing the state in which a 

peeling force acts on the sealed portion from inside, 
the Inside end edge 14 of the intermediate material 4 is 
in intimate contact with the flange 1 or with the 
container beyond the flange 1. Moreover, the inside end 

15 edge 9 of the easily peelable seal portion 8 is 

positioned more toward the inside of the container than 
the inside end edge 10 of the tight seal portion 7. 
Hence, the peeling or breaking force P from the inside 
acts on the tight seal portion 7» and a high peel or 

20 break strength of, for example, more than 2.3 kg/15 nmi 
width can be obtained. 

On the other hand, in Figure 7 showing the 
state in which a peeling force P' acts on the opening 
start position of the sealed portion from outside, when 

25 the end portion 15 of the closure 3 is held and pulled 
upwardly, the end portion of the intermediate material 4 
is lifted together with the closure because the 
intermediate material 4 juts outwardly of the flat 
portion of the flange, and the outside end edge 13 of 

30 the tight seal portion 7 formed between the intermediate 
material 4 and the closure 3 is positioned outwardly of 
the outside end edge 12 of the easily peelable seal 
portion 8. As a result, the peeling force P' is 
concentrated on the outside end edge 12 of the easily 

35 peelable seal portion 8 to permit accurate and stable 
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starting of opening by hand, and the peel strength from 
outside can be maintained within a range of an easily 
peelable seal strength of less than 2 lcg/15 mm width. 

In the heat seal structure shown in Figure 5i 
substantially all the flange 1 constitutes the heat 
sealing flat portion 5, and the intermediate material 4 
is provided so as to jut outwardly of the peripheral end 
portion 6 of the flat portion 5- But as shown in Figure 
8, the same function can be achieved by forming the 
flange 1 from the heat sealing flat portion 5 and a 
peripherally extending portion 16 provided outwardly and 
downwardly of the flat portion via a step 15 and 
providing no heat seal between the intermediate material 
4 and the peripherally extending portion 16. 

In the containers of this invention according 
to the first and second embodiments, the intermediate 
material 4 may be provided over the entire circumference 
of the sealed portion; or it may be provided only in the 
opening start part 11. A site at which the opening 
strength becomes highest at the time of opening is where 
the peel width in the sealed portion becomes widest. 
Generally, it is the opening start part 11. Even when 
the seal strength between the container body 2 and the 
closure 3 is strong, for example, 2.3 to 3 kg/15 nun 
width, the same effect as the aforesaid function can be 
obtained by inserting the intermediate material 4 into 
the opening start part 11, providing the tight seal 7 on 
one side of the intermediate material 4 and the easily 
peelable seal 8 on the other side, and restricting their 
positions. Consequently, the maximum value of the 
opening strength is reduced, and the opening becomes 
easy. 

Preferred Embodiments of the Invention 

In order to form a tight seal on one side of 
the intermediate material and an easily peelable seal 
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portion on the other side of the intermediate material 
in this invention, a difference in heat seal strength 
between the intermediate material and an inner surface 
material of the closure or an inner surface material of 
5 the container is utilized. 

For example, when the intermediate material is 
a polypropylene film, a tight seal is formed if the 
inside surface of the closure or the container is formed 
of polypropylene. If the inside surface of the closure 
10 or the inside surface of the container is formed of 

polypropylene and another polymer, for example a blend 
of polypropylene with polyethylene, 

ethylene/vinylacetate copolymer or ethylene/propylene 
rubber, an easily peelable seal" is formed. When the 

15 intermediate material is a laminated structure composed 
of a polypropylene layer and a layer of the polymer 
blend mentioned above and the inside surface of the 
closure and the inner surface of the container are both 
made of polypropylene, a tight seal is formed on the 

20 polypropylene layer side and an easily peelable seal, on 
the blend layer side. These examples also apply to a 
heat-sealable resin such as polyethylene, polyesters and 
polyamides . 

It is known that a polyolefin film has heat- 
25 sealability with respect to a certain coated film. The 
polyolefin film shows excellent heat-sealability to a 
coated film having oxidized polyethylene or an acid- 
modified olefinic resin dispersed therein. It is 
possible to form a tight seal on one side of the 
30 polyolefin film and an easily peelable seal on the other 
side by providing this coated film on the inside surface 
of the closure or on the inside surface of the container 
body and adjusting the amount of oxidized polyethylene 
or the acid-modified olefinic resin dispersed or the 
35 amount of a third component which impairs heat- 
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sealability. This tendency also applies to resins which 
show heat sealability with respect to paints, such as 
polyesters and polyamides. 

Microscopically, peeling at the easily 
5 peelable seal portion appears to be interfacial peeling 
between the intermediate material and the inner surface 
material of the closure or between the intermediate 
material and the inner surface material of the 
container. When seen microscopically, this peeling 

10 occurs as a result of phenomena of fracture such as 

interfacial peeling on the heat seal interface, cohesive 
fracture in the vicinity of this interface and 
delaraination, either singly or in combination. 

The positions of the inside and outside end 

15 edges of the easily peelable seal portion and the 

positions of the inside and outside end edges of the 
tight seal portion can be adjusted by any desired means* 
Most simply, the positions of these inside and outside 
end edges can be adjusted by restricting the shape and 

20 position of a heat seal head in heat sealing the 
intermediate material to the closure or container 
flange . 

Alternatively, the positions of the inside and 
outside end edges of the heat seal portions can be 

25 adjusted by applying a non-adhesive film defining the 
inside or outside end edge of the heat seal portions to 
the surface of the flange, the inside surface of the 
closure or the intermediate material by printing, 
coating, vapor deposition, welding or by other known 

30 film-forming techniques. 

In the second embodiment of this invention, 
the adjustment of the positions of the outside end edge 
of the easily peelable seal portion and the outside end 
edge of the tight seal portion in heat sealing generally 

35 becomes unnecessary by providing the intermediate 
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material so that it Juts outwardly of the heat sealing 
flat portion. For example, when an easily peelable seal 
is first formed between the inner surface material of 
the container and the intermediate material, and then a 
5 tight seal is formed between the intermediate material 
and the inner material of the closure, the outside end 
edge of the easily peelable seal portion may sometimes be 
deviated and positioned at the same position as the 
outside end edge of the tight seal portion, or the 
10 positions of these may be reversed, depending upon the 
kinds of materials constituting the closure or the 
intermediate material in the container shown in Figure 1 
or upon the heat sealing conditions. However, in the 
second embodiment of the invention, heat sealing is 
15 carried out so that the outside end edge of the tight 
seal portion is positioned outwardly of the heat sealing 
flat portion. Thus, even when the position of the 
outside end edge of the easily peelable seal portion is 
deviated, it is never positioned outwardly of the heat 
20 sealing flat portion, and the positional relation 

between the outside end edges of the seal portions at 
the opening start part is exactly regulated. 
Furthermore, as shown in Figures 9 and 12, when the 
intermediate material is provided so that it has a 
25 portion 17 jutting inwardly of the sealing flat portion 
5 of the flange and the Jutting portion 17 of the 
intermediate material is heat-sealed to the container 
side, an advantage can be obtained in that the 
regulation of the position of the inside end edge of the 
30 tight seal portion also becomes unnecessary. 

In the present invention, a predetermined 
difference can be provided between the peel or break 
strength from the center of the container and the peel 
strength from outside the container by providing heat 
35 seal surfaces of different bond strengths, i.e., a tight 
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seal portion and an easily peelable seal portion, via 
the intermediate material and restricting the positions 
of their inside end edges and outside end edges. 
Furthermore, this difference can be preset as desired by 
5 properly selecting various conditions such as the bond 
strengths of the tight seal portion and the easily 
peelable seal portion, the positional relation of the 
inside and outside end edges of the seal portions and 
the strength of the intermediate material. For example, 

10 to allow good sealing properties and opening properties 
to stand together, it is advisable to increase the 
difference in bond strength between the tight seal 
portion and the easily peelable seal portion, for 
example by adjusting the bond strength of the tight seal 

15 portion to at least 2.5 kg/15 nun width, desirably at 
least 3 kg/15 mm width and the bond strength of he 
easily peelable seal portion to at least 0.2 kg/15 ram 
width but not exceeding 2 kg/15 mm width, desirably to 
0.4 kg/15 mm width to 1.5 kg/15 nun width, and limiting 

20 the amount of positional shifting of the inside and 
outside end edges of the seal portions to at least 0.5 
mm, desirably at least 1 mm, and for practical purposes, 
below 5 mm. The intermediate material should desirably 
have such properties and thickness that it is difficult 

25 to elongate and cut. 

The container body and the closure may be 
formed of any known container-forming material, for 
example resins, metals, paper, glass, ceramics or 
laminated structures of these materials. Preferably, at 

30 least the inside surfaces of the container body and the 
closure are made of a resin having heat-sealability with 
respect to the intermediate material. For example, they 
may be composed of olefinic resins such as polyethylenes 
having low, medium and high densities, isotactic 

35 polypropylene, propylene/ethylene copolymer, 
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ethylene/vinyl copolymer, and olefinic resins graft- 
modified with e^hylenlcally unsaturated carboxylic acids 
or anhydrides thereof; polyainides or copolyaraides having 
a relatively low melting or softening point; polyesters 
5 or copolyesters having a relatively low melting or 

softening point; and polycarbonate resins, although they 
are not limited to these specific examples. These 
resins may be filled with inorganic fillers. 

The container body may be formed from these 

10 resins singly, or a laminated container further 

containing a metal foil such as an aluminum, steel or 
tin-plated steel foil. It may also be a known metallic 
container made by applying a known resin coating such as 
a coating of a thermosetting resin or a thermoplastic 

15 resin on such a metallic material. 

The closure may be composed of a substrate, 
for example a metal foil such as an aluminum, tin, steel 
or tin-plated steel foil, a high oxygen-barrier resin 
film such as a film of an ethylene/vinyl alcohol 

20 copolymer, a vinylidene chloride resin or a nylon resin, 
a thermoplastic resin film such as a biaxially stretched 
polyethylene terephthalate film, a biaxially stretched 
nylon film or a polycarbonate film, various types of 
paper, or a laminate of these, and the aforesaid heat- 

25 sealable resin layer laminated on the substrate as an 
inner surface material. 

The intermediate material may be a film 
composed of at least one layer of the above-mentioned 
heat-sealable resin, and should have such a thickness as 

30 to withstand at least forces generated at the time of 
opening, retorting and falling impact. Desirably, it 
has a thickness of generally 15 to 1000 jam, especially 
30 to 100 Jim, although it may vary depending upon the 
material of which the intermediate material is made. 

35 The intermediate material may be produced by 
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any desired method. If the intermediate material is 
formed in a single layer, it may also be produced by an 
injection method or a compression molding method. In 
view of variations in thickness, the use of a casting 
5 method or an inflation method is desirable. When the 
intermediate material is composed of a multiplicity of 
layers, there may be used a co-extrusion method using a 
multilayered die, a method comprising extrusion-coating 
a necessary layer on a pre-shaped substrate, a method 

10 comprising heat-laminating substrates, or a method 

comprising laminating substrates by sandwich lamination. 

The present invention is especially useful in 
an application where articles to be contained are 
sterilized by retorting or boiling or by filling. From 

15 the viewpoint of thermal resistance, it is the general 
practice to form the inner surface materials of the 
container body and the closure from a polypropylene 
resin. An intermediate material especially suitable for 
this application may be, for example, a material 

20 composed of a polypropylene layer having a thickness of 
15 to 1000 Jim, especially 30 to 100 ;am, and a layer 
having a thickness of 1 to 100 >im, especially 3 to 50 
;um and composed of a blend of crystalline 
propylene/ethylene random copolymer having an ethylene 

25 content of not more than 10 % and polyethylene in a 
ratio of from 90:1 to 50:50. 

The polypropylene layer is advisably a layer 
composed of a homopolymer of propylene or a 
propylene/ethylene block copolymer having an ethylene 

30 content of not more than 10 Jt, or may be one which 

further contains crystalline propylene/ethylene random 
copolymer having an ethylene content of not more than 10 
% formed on the outside of this layer for improving heat 
sealability. The blend layer may further comprise a 

35 third component such as propylene/ethylene rubber. 
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While the present invention has been described 
with respect to a sealed container composed of a cup- 
shaped container body and a closure, the present 
invention can also be applied to a container obtained by 
5 heat sealing two pieces of a pouch-constituting material 
at their outside surfaces. In Figure 10 showing one 
example of this container, pouch-forming materials 
and 2' are heat sealed via an intermediate material 4, 
and a tight seal 7 is formed on one side of the 

10 intermediate material, and an easily peelable seal 8, on 
the other side. The positional relations of the end 
edges of these seal portions are the same as in the 
first embodiment of the invention shown in Figure 1. The 
intermediate material 4 may be provided over the entire 

15 circumference of the pouch or only that portion of the 
pouch which is to be opened. 
Effects of the Invention 

According to this invention, a predetermined 
difference can be provided between the peel or break 

20 strength of the container from its central side and the 
peel strength of the container from its outside, without 
forming a score in the container or the closure, by 
providing a tight seal portion and an easily peelable 
seal portion on opposite sides of an intermediate 

25 material and regulating the positions of their inside 
end edges and outside end edges or by providing an 
intermediate material in a specified Jutting 
relationship at least in an opening start part of a 
sealed portion between the flanged container and the 

30 closure and forming a tight seal between the 

intermediate material and the closure and an easily 
peelable seal between the intermediate material and the 
flange. Furthermore, peeling can be started accurately 
and stably by concentrating a peeling force on the end 

35 of the easily peelable seal in starting to open the 
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container . 
Examples 

EXAMPLE 1 

The specifications of the closure material, 
5 cup-shaped container and intermediate material used in 
Example 1 are shown below • 
Closure material 

A soft aluminum foil having a thickness of 9 
;ira was laminated to a biaxially stretched polyethylene 
10 terephthalate film having a thickness of 12 jam by using 
a urethane-type adhesive to form a substrate. A non- 
stretched isotactic polypropylene film having a 
thickness of 70 jam was laminated as a seal layer to the 
aluminum side of the substrate by using a urethane-type 
15 adhesive to form a closure material. 
Cup-shaped container 

A non-stretched isotactic polypropylene film 
having a thickness of 40 jum was laminated to one surface 
of a surface-treated steel foil having a thickness of 75 
20 jura, and a non-stretched Isotactic polypropylene film 

having a thickness of 70 jam, to the other surface of the 
steel foil, both by using a urethane-type adhesive. The 
laminated structure was deep-drawn so that the 70 jum 
non-stretched Isotactic polypropylene film side became a 
25 seal surface, and a round container having a heat 
sealing flange with a width of 6 mm was obtained. 
Intermediate material 

A two-layered co-extruded film prepared from 
an isotactic polypropylene layer having a thickness of 
30 50 jum and a 5 jum-thlck layer composed of a blend of an 
ethylene/propylene random copolymer and 30% by weight of 
linear low-density polyethylene using a T-dle. 

A sealed container of the type shown in Figure 
1 was constructed by using the above closure material, 
35 cup-shaped container and intermediate material. 
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An easily peelable seal was formed between the 
container and the intermediate material by heat sealing. 
After water was filled in the container to an extent of 
about 90% of the total volume, a tight seal was formed 
5 between the intermediate material and the closure to 
seal up the container. The sealing conditions for 
forming the easily peelable seal and the tight seal are 
• shown in Table 1. The positions of the inside and 
outside end edges of the easily peelable seal portion 

10 and the positions of the inside and outside end edges of 
the tight seal portion were limited by regulating the 
shape and position of a heat seal bar. The seal widths 
of the easily peelable seal portion and the tight seal 
portion were adjusted respectively to 3 mm and 2 mm. 

15 The distance between the inside end edges of the seals 
was adjusted to 1,5 mm, and the distance between their 
outside end edges, to 0.5 nmi. 

The peel strength of the resulting sealed and 
filled container was measured before and after it was 

20 retorted at 120*C for 50 minutes. Specifically, a 
rectangular sample with a width of 15 inm was cut out 
from the container at right angles to the sealing 
direction. The closure side of the rectangular sample 
was clamped by an upper chuck, and the side wall of the 

25 cup by a lower chuck. The sample was pulled vertically 
at a speed of 300 mm/min. The results of measurement 
made from the inside of the container and the result of 
measurement from outside at the opening start part are 
shown in Table 1 . 

30 EXAMPLE 2 

A sealed container of the type shown in Figure 
^ was constructed using he same closure material, cup- 
shaped container and intermediate material as in Example 
1. 

35 A tight seal between the container and the 
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Intermediate material was first formed by heat sealing. 
After water was filled in the container to an extent of 
about 90^ of the total volume, an easily peelable seal 
with the intermediate material was formed to seal up the 
5 container. The sealing conditions for forming the 
easily peelable seal and the tight seal are shown in 
Table 1. 

The positions of the inside and outside end 
edges of the easily peelable seal portion and the 

10 positions of the Inside and outside end edges of the 
tight seal portion were regulated by forming a non- 
adhesive aluminum film on both surfaces of the 
intermediate material by vacuum deposition so that their 
respective positions were regulated. As in Example 1, 

15 the seal widths of the easily peelable seal portion and 
the tight seal portion were adjusted respectively to 3 
nmi and 2 mm. The distance between the inside end edges 
of the seal portions was adjusted to 1.5 mm, and the 
distance between their outside end edges, to 0.5 nmi. 

20 The peel strengths of the resulting sealed- and 

filled container were measured by the same method as in 
Example 1. The results of measurement are shown in 
Table 1. 

EXAMPLE 3 

25 The specifications of the closure material, 

cup-shaped container and intermediate material used in 
Example 3 are shown below. 
Closure material 

The same closure material as used in Example 

30 1. 

Cup-shaped container 

A 40 Jim- thick non-stretched isotactic 
polypropylene film was laminated to one surface of a 75 
jjm-thick surface-treated steel foil by means of a 

35 urethane-type adhesive. A two-layered co-extruded film 
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prepared from an isotactic polypropylene layer having a 
thickness of 50 jam and a 5 >im-thick layer of a blend 
composed of an ethylene/propylene random copolymer and 
30^ by weight of linear low-density polyethylene using a 
5 T-die was laminated to the other surface of the steel 
foil by using a urethane-type adhesive. The laminated 
structure was deep-drawn so that the blend layer of the 
co-extruded film became a seal surface, and a round 
container having a heat-sealing flange with a width of 6 

10 mm was obtained. 

Intermediate material 

A 50 ^m-thick non-stretched isotactic 
polypropylene film. 

A sealed and' filled container of the type 

15 shown in Figure 1 was constructed as in Example 1 using 
the above closure material cup-shaped container and 
intermediate material. The peel strengths of the 
container were measured by the same method as in Example 
1. The heat sealing conditions and the results of 

20 measurement of the peel strengths are shown in Table 1. 

EXAMPLE 4 

The specifications of the closure material, 
cup-shaped container and intermediate material used in 
Example 4 are shown below. 

25 Closure material 

A 9 ^m-thick soft aluminum foil was laminated 
to a 12 /im-thick biaxially stretched polyethylene 
terephthalate film by using a urethane-type adhesive to 
form a substrate. A two-layered co-extruded film 

30 prepared from a 50 >im-thick isotactic polypropylene layer 
and a 5 jjm-thick layer of a blend composed of an 
ethylene/propylene random copolymer and 30% by weight of 
linear low-density polyethylene by using a T-die was 
laminated to the aluminum side of the substrate by using 

35 a urethane-type adhesive to form a closure material. 
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Cup-shaped container 

The same cup-shaped container as used in 

Example 1 . 

Intermediate material 

A 50 jam-thick non-stretched isotactic 

polypropylene film. 

A sealed and filled container of the type 
shown in Figure 1 was constructed as in Example 1 using 
the above closure material cup-shaped container 
and intermediate material. The peel strengths of the 
container was measured by the same method as in Example 
1. The heat sealing conditions and the results of 
measurement of the peel strengths are shown in Table 1. 

EXAMPLE 5 

The specifications of the closure material, 
cup-shaped container and intermediate material used in 
Example 5 are shown below. 
Closure material 

A surface-treatment for increasing film 
adhesion was performed on one surface of a 50 >im-thick 
aluminum foil, and an epoxy/phenol paint containing 10 
PHR of raaleic anhydride-modified polypropylene was 
coated and baked to a thickness of 5 on the treated 
surface as a seal layer to obtain a closure material. 
Cup-shaped container 

An epoxy/phenol paint was coated and baked to 
a thickness of 2 >im on one surface of a 0.2 mm- thick tin 
plate, and an epoxy/phenol paint containing 7 PHR of 
maleic anhydride-modified polypropylene was coated and 
baked on the other surface of the tin plate to a 
thickness of 5 jam. The coated plate was deep-drawn so 
that the side of the coating containing the modified 
polypropylene became a seal surface and a round 
container having a heat sealing flange with a width of 6 
mm was obtained. 
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Intermediate material 

A 50 ^-thick non-stretched isotactic 

polypropylene film. 

A sealed and filled container of the type 
5 shown in Figure 1 was constructed as in Example 1 using 
the above closure material cup- shaped container and 
intermediate material. The peel strengths of the 
container were measured by the same method as in Example 
1. The heat sealing conditions and the results of 
10 measurement of the peel strengths are shown in Table 1. 

EXAMPLE 6 

The specifications of the closure material, 
cup-shaped container and intermediate material used in 
Example 6 are shown below. 

15 Closure material 

A surf ace- treatment for increasing film 
adhesion was performed on one surface of a 50 ^-thick 
aluminum foil, and an epoxy/phenol paint was coated and 
baked to a thickness of 5 jum on the treated surface as a 

20 seal layer to obtain a closure material. 
Cup-shaped container 

A 20>im-thick film of a three-component blend 
composed of polyethylene terephthalate isophthalate, 
polybutylene terephthalate isophthalate and an ionoraer 

25 was heat-bonded to one surface of a 0.5 mm-thick 

polyethylene terephthalate sheet containing a nucleating 
agent. The resulting sheet was pressure-formed so that 
the blend film side became a seal surface. After 
pressure-formation, the article was heat-treated to 

30 produce a square container having a heat-sealing flange 
with a width of 6 mm. 
Intermediate material 

An 80 >im film of a four-component blend 
composed of polyethylene terephthalate, polyethylene 

35 terephthalate isophthalate, polybutylene terephthalate 
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isophthalate and an ionomer. 

A sealed and. filled container of the type 
shown in Figure ^ was constructed as in Example 2 using 
the above closure material cup-shaped container and 
5 intermediate material. The peel strengths of the 

container were measured by the same method as in Example 
1. The heat sealing conditions and the results of 
measurement of the peel strengths are shown in Table 1. 

EXAMPLE 7 

10 A pouch shown in Figure 10 was constructed by 

using a wrapping material obtained by laminating a 9 >im 
soft aluminum foil to a 12 ^-thick biaxlally stretched 
polyethylene terephthalate film by means of a urethane- 
type adhesive to form a substrate, and laminating a 70 

15 ;ara non-stretched isotactic polypropylene film to the 

aluminum side of the substrate as a seal layer, and the 
same Intermediate material as used in Example 1. 

Heat sealing was effected by using an impulse 
sealer. First, a tight seal was formed, and then an 

20 easily peelable seal. The seal widths of the easily 
peelable seal portion and the tight seal portion were 
adjusted to 5 mm. The easily peelable seal was shifted 
by 2.5 mm inwardly of the pouch with respect to the 
tight seal, and the positional relation shown in Figure 

25 11, (a) was maintained. 

A rectangular sample with a width of 15 mm was 
cut out from the opening start portion of the so 
produced pouch at right angles to the sealing direction, 
and its T peel strength was measured at a pulling speed 

30 of 300 mm/min. The results of measurement of the T peel 
strength from inside and outside of the pouch are shown 
in Table 2. 

COMPARATIVE EXAMPLES 1 AND 2 
In Example 7, the easily peelable seal was 
35 shifted by 2.5 mm Inwardly of the pouch with respect to 
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the tight seal and the positional relation shown in 
Figure 11, (a) was maintained. A pouch was produced in 
the same way as in Example 7 except that the tight seal 
and the easily peelable seal were maintained in the same 
5 positional relation as shown in Figure 11, (b) 

[Comparative Example l), or the easily peelable seal was 
shifted by 2.5 mm outwardly of the pouch with respect to 
the tight seal and the positional relation shown in 
Figure 11, (c) was maintained [Comparative Example 2^ . 

10 The T-peel strengths of the pouches were 

measured by the same method as in Example 7- The 
results of the measurement are shown in Table 2. 

The object of this invention is to provide a 
sealed container which can withstand falling impact and 

15 the increasing of the internal pressure by retorting and 
can be easily opened from outside. As can be seen from 
Tables 1 and 2, in Examples 1 to 7» the peel strengths 
from the inside of the containers were more than 2.3 
kg/15 ram width and could withstand the increasing of the 

20 internal pressure during retorting. The peel strengths 
from the outside of the containers were less than 2 
kg/15 mm width showing an easily peelable seal. When 
the opening start portions of the containers of Examples 
1 to 7 were held by hand and peeled, they could be 

25 easily opened. However, in Comparative Examples 1 and 
2, the effects intended by this invention were not 
observed, and the container of Comparative Example 2 
could not be opened by hand. 

30 



35 
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EXAMPLE 8 

The closure material^ cup-shaped container and 
intermediate material used in Example 8 are shown below. 
Closure material 

A 9 jum-thick soft aluminum foil was laminated 
to a 12 ;am- thick biaxially stretched polyethylene 
terephthalate film by using a urethane-type adhesive to 
form a substrate, A 50 jum-thick non-stretched 
polypropylene film was laminated to the aluminum side of 
the substrate as a heat seal layer by using a urethane- 
type adhesive to obtain a closure material. 
Cup-shaped container 

A ^0 ;ira-thick non-stretched polypropylene film 
was laminated to one surface of a 75 >im-thick surface- 
treated steel foil by a urethane-type adhesive, and a 70 
^ra-thick non-stretched polypropylene film was laminated 
to the other surface of the surface-treated steel foil 
by using a urethane-type adhesive. The laminated 
structure was deep-drawn so that the 70 >im-thick film 
side became a heat seal surface, and a round container 
having an outside diameter of 78 mm with a heat sealing 
flange having a width of 5 nrni was obtained. 
Intermediate material 

A two-layered co-extruded film composed of a 
45 jam-thick polypropylene layer (layer A) and a 5>ara- 
thick blend layer (layer B) composed of an 
ethylene/propylene random copolymer and 30? by weight of 
linear low-density polyethylene. 

A sealed container of the type shown in Figure 
5 was constructed by using the above closure material, 
cup-shaped container and intermediate material. The 
intermediate material was provided over the entire 
circumference of the heat seal surface, and caused to 
jut out by 3 mm outwardly of the flange. The container 
and the intermediate layer (layer B) were heat-sealed 
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(to form an easily peelable seal). After water was 
filled in the container to an extent of about 90% of the 
total volume, the intermediate material (layer A) and the 
closure were heat-sealed (to form a tight seal) thereby 
to seal up the container. 

The easily peelable seal was formed over the entire 
heat seal surface via a 12 jum-thick biaxially stretched 
polyethylene terephthalate film between the intermediate 
material and a heat seal head. The tight seal was 
formed by regulating the shape and position of the heat 
seal head so that the distance between the inside end 
edge of the easily peelable seal portion and the Inside 
end edge of the tight seal portion became 2 mm and the 
outside end edge of the tight seal portion was located 
outwardly of the flange. The heat sealing conditions 
for forming the easily peelable seal and the tight seal 
are shown in Table 3» 

The peel strength and opening strength of the 
resulting sealed and filled container were measured by 
using a tensile tester after the container were retorted 
at 120 *C for 50 minutes. Specifically, a rectangular 
sample with a width of 15 mm was cut out from the 
container at right angles to the sealing direction. The 
closure side of the rectangular sample was clamped by an 
upper chuck, and the side wall of the cup by a lower 
chuck. The sample was pulled vertically at a speed of 
300 mm/min. The opening strength of the container was 
measured by fixing the container to a cross head at an 
inclination of 45 The holding portion for opening the 
closure was held by the upper chuck (the angle .formed by 
the upper surface of the container and the holding 
portion of the closure was 45*). The container was then 
pulled vertically at a speed of 300 mm/min. The peel or 
break strength from the inside of the container and the 
peel strength and opening strength of the opening start 
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part of the container from outside were measured, and 
the results are shown in Table 3- 

. EXAMPLE 9 
The specifications of the closure material, 
5 cup-shaped container and intermediate material used in 
Example 9 are shown below. 
Closure material 

The same closure material as used in Example 

8. 

10 Cup-shaped container 

A 40 jam-thick non-stretched polypropylene film 
was laminated to one surface of a 75 jom-thick surface- 
treated steel foil by using a urethane-type adhesive, 
and a two-layered co-extruded film composed of a 45 >ini- 

15 thick polypropylene layer and a 5 >im-thick blend layer 
composed of an ethylene/propylene random copolymer and 
30% by weight of linear low-density polyethylene was 
laminated to the other surface of the surface-treated 
steel foil by using a urethane-type adhesive. The 

20 laminated structure was deep-drawn so that the co- 
extruded film side became a heat seal surface, and a 
round container having an outside diameter of 78 mm with 
a heat sealing flange having a width of 5 nun was 
obtained. 

25 Intermediate material 

A 50;am-thick non-stretched polypropylene 

film. 

A sealed and filled container of the type 
shown in Figure 5 was constructed as in Example 8 using 

30 the above closure material, cup-shaped container and 
intermediate material. The peel strength (or break 
strength) and opening strength of the sealed container 
were measured by the same method as in Example 8. The 
heat sealing conditions and the results of measurements 

35 are shown in Table 3. 
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EXAMPLE 10 

The specifications of the closure material, 
cup-shaped container and intermediate material used in 
Example 10 are shown below. 
5 Closure material 

A surface-treatment for increasing film 
adhesion was performed on one surface of a 50 jam-thick 
aluminum foil, and an epoxy/phenol paint containing 10 
PHR of maleic anhydride-modified polypropylene was 
10 coated and baked on the treated surface of the aluminum 
foil to a thickness of 5 Jtwi as a seal layer. 
Cup-shaped container 

An epoxy/phenol paint was coated and baked to a 
thickness of 2^ on one surface of a 0.2 mm-thick tin 
15 plate, and on its other surface, an epoxy/phenol paint 
containing maleic anhydride-modified polypropylene was 
coated and baked to a thickness of 5 Jim. The coated tin 
plate was deep-drawn so that the side of the coated film 
containing the modified polypropylene became a heat seal 
20 surface, and a round container having an outside 

diameter of 78 mm with a heat sealing flange having a 
width of 5 mm was obtained. 
Intermediate material 

A 50jjm-thick non-stretched polypropylene 

25 film. 

A sealed and filled container of the type 
shown in Figure 5 was constructed as in Example 8 using 
the above closure material, cup-shaped container and 
intermediate material. The peel strength (or break 
30 strength) and opening strength of the sealed container 
were measured by the same method as in Example 8. The 
heat sealing conditions and the results of measurements 
are shown in Table 3* 

EXAMPLE 11 

35 The specifications of the closure material. 
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cup-shaped container and intermediate material used in 
Example 11 are shown below. 
Closure material 

A 12 jjim-thick biaxially stretched polyethylene 
5 terephthalate film, a 15 >im-thick biaxially stretched 
nylon-6 film and a 20 jim-thlck soft aluminum foil were 
laminated using a urethane-type adhesive to form a 
substrate. A 15 juim-thick maleic anhydride-modified 
polypropylene layer and a 35 ^m-thick layer of a blend 

10 of an ethylene/propylene random copolymer and 20% by 

weight of linear low-density polyethylene were coated on 
the aluminum side of the substrate by co-extrusion to 
form a closure material. 
Cup-shaped container 

15 A 2 mm- thick polypropylene sheet was vacuum- 

formed to give a square container having one side 
measuring 80 ram and including a heat sealing flange with 
a width of 3 mm. 
Intermediate material 

20 The same intermediate material as used in 

Example 8. 

A sealed and filled container of the type 
shown in Figure 9 was constructed as in Example 8 using 
the above closure material, cup-shaped container and 

25 intermediate material. The intermediate material was 
provided only at one corner (opening start portion) of 
the container as shown in Figure 13. The peel strength 
(or break strength) and opening strength were measured 
by the same method as in Example 8. The heat sealing 

30 conditions and the results of measurements are shown in 
Table 3- 

EXAMPLE 12 

The specifications of the closure material, 
cup-shaped container and intermediate material used in 
35 Example 12 are shown below. 
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Closure material 

A 9 jum- thick soft aluminum foil was laminated 
to a 12 ;im-thick biaxially stretched polyethylene 
terephthalate by a urethane adhesive to form a 
5 substrate. A 50 ^-thick film of a four-component blend 
composed of polyethylene terephthalate, polyethylene 
terephthalate Isophthalate, polybutylene terephthalate 
Isophthalate and an ionomer was laminated as a heat seal 
layer to the aluminum side of the substrate by using a 

10 uretheme-type adhesive to give a closure material. 
Cup-shaped container 

A co-extruded sheet composed of a 0.2 mm- thick 
polyethylene terephthalate layer (layer A) and a 0.8 mm- 
thick polyethylene terephthalate layer (layer B) 

15 containing a nucleating agent was vacuum-formed so that 
the layer A became a heat seal surface. The formed 
article was heat-treated to give a round container 
having an outside diameter of 78 mm with a heat sealing 
flange having a width of 6 mm. 

20 Intermediate material 

A two-layered co-extruded film composed of a 
60 jam-thick (layer C) of a blend composed of 
polyethylene terephthalate, polyethylene terephthalate 
isophthalate, polybutylene terephthalate isophthalate 

25 and an ionomer and a lO^m-thick layer (layer D) of a 
blend composed of polyethylene terephthalate 
isophthalate, polybutylene terephthalate isophthalate 
and an ionomer. 

A sealed and filled container of the type 

30 shown in Figure 5 was constructed by using the above 

closure material, cup-shaped container and intermediate 
material. The layer D side of the intermediate material 
was heat sealed to the cup-shaped container, and its 
layer C side, to the closure material. The peel 

35 strength (or break strength) and opening strength were 
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measured by the same method as in Example 8. The heat 
sealing conditions and the results of measurements are 
shown in Table 3- 

EXAMPLE 13 

The specifications of the closure material, 
cup-shaped container and intermediate material in 
Example 13 are shown below. 
Closure material 

The same closure material as used in Example 

12. 

Cup-shaped container 

A surface-treatment for increasing film 
adhesion was performed on both surfaces of a 0.13 mm- 
thick aluminum foil. An epoxy/phenol paint was coil- 
coated to a thickness of 5 >un on one surface of the 
treated aluminum foil, and an epoxy/xirea paint was coil- 
coated on its other surface to a thickness of 3>ini. A 
square container having one side measuring 80 ram with a 
heat sealing flange having a width of 6 mm was produced 
by deep-drawing the coated foil so that its epoxy/phenol 
film side became a heat seal surface. 
Intermediate material 

The same intermediate material as used in 

Example 12. 

A sealed and filled container of the type 
shown in Figure 5 was constructed as in Example 8 by 
using the above closure material, cup-shaped container 
and intermediate material. The layer D side of the 
intermediate material was heat sealed to the cup-shaped 
container, and its layer C side, to the closure 
material. The peel strength (or break strength) and 
opening strength were measured by the same method as in 
Example 8. The heat sealing conditions and the results 
of measurements are shown in Table 3» 
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COMPARATIVE EXAMPLE 3 
A sealed and filled container was constructed, 
by using the same closure material and cup-like 
container used in Example 11 without inserting any 
5 intermediate material into the heat seal portion. The 
peal strength and opening strength were measured by the 
same method as in Example 8. The heat sealing 
conditions and the results of measurements are shown in 
Table 3- 

10 The object of this invention is to provide a 

sealed cotainer which can withstand falling impact and 
the increasing of the internal pressure by retorting and 
can be easily opened with accuracy and stability. As 
can be seen from Table 3» in Examples 8 to 13, the peel 

15 or break strengths from the inside of the containers 
were more than 2.3 kg/15 nmi width and could withstand 
the increasing of the internal pressure during 
retorting, and the peel strengths from the outside of 
the containers were about 1 kg/ 15 mni width showing an 

20 easily peelable seal. When the opening start positions 
of the containers of Examples 8 to 13 were held by hand 
and peeled, they could be easily opened. However, in 
Comparative Example 3, the container had a peel strength, 
of more than 2,3 kg/15 mm width, but an opening strength 

25 of more than 4.0 kg. It was difficult to open by hand. 



30 
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SCOPE OF CLAIM FOR PATENT 

(1) A container composed of a plurality of 
container materials the opposing parts of which are 

5 sealed by heat sealing, wherein 

at least an opening start part of the sealed 
portion is of a laminated structure consisting of the 
plurality of container materials and an intermediate 
material inserted therebetween, 
10 the intermediate material and one of the 

container materials are tightly sealed, 

the intermediate material and another of the 
container materials are sealed easily peelably, 

the inside end edge of the easily peelable 
15 seal portion is positioned more towad the center of the 
container than the inside end edge of the tight seal 
portion, and 

at an opening start position, the outside end 
edge of the easily peelable seal portion is positioned 
20 more toward the center of the container than the outside 
end edge of the tight seal portion. 

(2) The sealed container of claim 1 in which one 
of the container materials is a cup-shaped container 
provided with a heat sealing flange, and the other is a 

25 closure. 

(3) The sealed container of claim 1 in which the 
plurality of container materials are two pieces of a 
pouch-constituting material. 

(4) An easily openable sealed container composed 
30 of a cup-shaped container body having a heat sealing 

flange and a closure which are sealed by heat sealing, 
wherein 

at least an opening start part of the sealed 
portion has an intermediate material inserted so as to 
35 jut outwardly of a heat sealing flat portion of the 
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flange, 

the Intermediate material and the flange are 
sealed easily peelably, 

the intermediate material and the closure are 
5 tightly sealed, 

the inside end edge of the easily peelable seal 
portion is positioned more inwardly of the container 
than the inside end edge of the tight seal portion, and 
at an opening start position, the outside end 
10 edge of the tight seal portion is positioned more 
outwardly than the heat sealing flat portion of the 
flange . 

(5) The sealed container of claim 4 in which the 
intermediate material is provided such that at least at 

15 the opening start part of the sealed portion it juts 
outwardly of the peripheral end portion of the flange, 

(6) The sealed container of claim 4 in which the 
flange of the cup-shaped container has a heat sealing 
flat portion and a peripherally extending portion 

20 provided outwardly and downwardly of the flat portion 
via a step, and no heat sealing is effected between the 
intermediate material and the peripherally extending 
portion. 

(7) The sealed container of claim 4 in which the 
25 intermediate material is provided so as to jut also 

inwardly of the heat sealing flat portion of the flange, 
and this jutting portion of the intermediate material is 
heat sealed to the container body. 
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